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Wolman’s disease is a rare condition affecting
neonates and usually resulting in death within the
first year of life. Recent attempts at treatment
using bone marrow transplantation have had mixed
outcomes, including apparent cure in a small
number of cases. It is important to recognise the
imaging features of the disease, as early treatment
is imperative if there is to be any hope of a cure. We
report these features in a 6-week-old child.Case report
A 6-week-old female presented with poor weight
gain in the preceding 4 weeks and increasingly poor
fluid intake over the previous 3 to 4 days. The infant
had had an uneventful birth at term by spontaneous
vaginal delivery. The pregnancy was uncomplicated
apart from one episode of maternal abdominal pain
and mild anaemia.
On examination, the infant was pale and wasted.
She was under the fourth centile for length and the
second centile for weight, and around the second
centile for head circumference. Her abdomen was
distended with palpable hepatosplenomegaly.
Blood tests revealed a low haemoglobin of
8.2 g/dl, a raised alanine transaminase of 67 U/l,
a low albumin of 28 g/l, raised triglycerides of
5.15 mmol/l and a raised CRP of 66 mg/l.
An abdominal radiograph on admission showed
bilateral adrenal calcification and distended bowel
loops (Fig. 1). The receiving team were initially1477-6804/$ - see front matter q 2004 Published by Elsevier Ltd on
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an abdominal ultrasound and an MRI scan (Figs. 2,3).
The pattern of calcification of the adrenal cortex was
characteristic of Wolman’s disease, which fitted with
the clinical presentation.
The only hope of cure was bone marrow
transplantation. However there was no suitable
related donor. A search was initiated for an
unrelated donor, but the infant’s condition dete-
riorated rapidly and she succumbed on day 33 after
admission. Skin fibroblast culture gave enzymolo-
gical confirmation of the diagnosis of Wolman’s
disease.Discussion
Wolman’s disease is a rare autosomal recessive
lysosomal storage disease. It was first described by
Moshe Wolman, an Israeli neuropathologist, in
1956.1 The biochemical abnormality is deficient
activity of lysosomal acid lipase. The gene for this
enzyme is located on chromosome 10q23.2-q23.3.2
The genomic locus consists of 10 axons spread over
45 kb. Several mutations have been described,
some of which lead to almost complete loss of
enzyme activity and to the phenotype of Wolman’s
disease; other mutations cause only partial disrup-
tion of the enzyme action, and lead to a more
benign condition, cholesterol ester storage disease.
Lysosomal acid lipase is responsible for hydroly-
sis of LDL triglycerides and cholesterol esters that
enter cells.3 In Wolman’s disease, the most
affected tissues are the reticuloendothelial system,
the mucosa and other layers of the small intestine,
and the adrenal cortex. Cells of the reticuloen-
dothelial system promote endocytosis of lipopro-
teins in the spleen, lymph nodes and liver; because
of their enzyme deficit, these cells cannot rid
themselves of the fatty esters. They becomeClinical Radiology Extra (2004) 59, 106–108behalf of The Royal College of Radiologists.
Figure 1 AXR shows the characteristic enlargement
and calcification of the adrenal glands, which retain their
normal shape.
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lipids, which causes splenomegaly and lymphade-
nopathy.4 Hepatomegaly is the result of swelling of
the Kupffer cells. In addition, histiocytes of the
interstitium of various organs of the body, including
heart, blood vessels and brain, are affected by the
lipid storage process. The small intestine is mark-
edly affected, with swelling and flattening of the
villi caused by severe infiltration of the lamina
propria with lipid-filled histiocytes. At post-mor-
tem, the inner surface of the gut appears velvety
and bright yellow. In the adrenal glands, a
characteristic pattern of stippled calcification is
noted. Deposition of cholesterol and fatty acid
crystals occurs throughout the adrenal cortex. The
calcification, which indicates fatty acid soaps in
cells lacking lipoprotein lipase, is due to the
presence of neutral esterase in these cells.
Infants with Wolman’s disease are usually born at
term after uneventful pregnancies, often to con-
sanguineous parents. The clinical features of the
disease become apparent in the first week of life
and include failure to thrive, feeding difficulties,
poor weight gain, relentless vomiting, abdominal
distension, steatorrhoea and hepatosplenomegaly.
Further complications include cirrhosis and pul-
monary failure due to the lipid storage. Wolman’sdisease is almost always fatal in the first year of
life, usually within the first 6 months. Malabsorption
and intractable diarrhoea are the usual cause of
early demise.5 Blood results show hyperlipidaemia,
anaemia, thrombocytopenia, deranged clotting,
low albumin, raised bilirubin and deranged liver
function tests. Peripheral blood lymphocytes may
be vacuolated, and foamy histiocytes are present in
bone marrow. Liver biopsy shows characteristic
elliptical “cholesterol clefts”.
The definitive diagnosis of Wolman’s disease is
made by biochemical or histochemical demon-
stration of deficient lysosomal acid lipase activity
in leukocytes or dermal fibroblasts, ranging from 1%
to 6% of control activity (5.4% in this case).
Radiological findings in Wolman’s disease include
a characteristic pattern of stippled calcification in
enlarged but normally shaped adrenal glands on
plain abdominal films. The calcification delineates
the cortical outline only of both glands, and this
sign appears to be pathognomonic for the disease.
Other causes of bilateral adrenal calcification in an
infant include neuroblastoma and adrenal haemor-
rhage. Neuroblastoma calcification is usually
speckled or curvilinear, but would be within a
mass distorting or replacing the gland; adrenal
haemorrhage usually results in globular calcifica-
tion in shrunken glands, and is not limited to the
cortex.
CT and MRI show hepatosplenomegaly, bilateral
adrenal calcification and lymphadenopathy. The
liver is of low density on CT. In vitro,6 CT density is
inversely related to cholesterol content. However,
CT is unreliable in assessing liver cholesterol level in
these children because of their poor nutrition and
concomitant changes in liver glycogen and fat.
Complications such as liver cirrhosis and portal
hypertension with varices formation and ascites
may also be seen.
MRI was helpful in this case as it confirmed the
cortical location of the calcification within the
adrenals. It also confirmed the absence of any
abnormal enhancing mass. T2 single shot imaging
was used because the speed of the sequence
minimises movement artefact. We also performed
T1 sequences with and without fat saturation pre-
contrast. The Philips THRIVE sequence is a T1 fat
saturation sequence which was used post-contrast,
again for the sake of speed.
Ultrasound was of limited utility in assessing the
adrenals, except to confirm their extreme echo-
genicity. The bowel was poorly visualized because
of the gaseous distension, but the wall was not
appreciably thickened. Ultrasound is reported to be
of use in assessing the other solid abdominal organs
and the bowel wall.7
Figure 2 Ultrasound demonstrates dense calcification
of the adrenal glands with posterior shadowing.
Figure 4 MRI (axial T2 THRIVECcontrast) confirms that
the calcification is in the adrenal cortex.
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bone marrow transplantation.8,9 As most infants die
of the disease within the first 6 months of life, it is
imperative that the diagnosis be made as soon as
possible to allow time to find a suitable bone
marrow transplant donor. Although familial cases of
Wolman’s disease are usually diagnosed early,
spontaneous cases may be suspected late when
infants are either too unwell for bone marrow
transplantation or when there is not enough time to
find a suitable donor. Radiologists have a very
important part to play in prompt diagnosis (Fig. 4).Figure 3 MRI (coronal T2 SSH) shows hepatosplenome-
galy and adrenal calcification.Conclusion
Failure to thrive is a common presentation.
Although rare, Wolman’s disease may be treatable
if diagnosed early enough. The pattern of bilateral
adrenal enlargement and calcification is specific for
the disease.References
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